Supplemental Experimental Procedures
Tracer Administration to Determine Hepatic fluxes -After the standardized evening meal consumed at 1800, subjects were provided three equal doses of 70% deuterated water (D 2 O, 5g/kg body water, calculated as 60% of body weight in men and 50% of body weight in women) which were taken orally every 4 hrs between 2200 and 0600.
These doses, along with 5% D 2 O available for ad libitum consumption, were provided to label body water for determining sources of glucose production (Landau et al., 1995) .
From 0800 to 0900 on day 2, three doses of [U-
13 C]propionate (~400mg/dose) were administered orally to label TCA cycle intermediates for profiling hepatic mitochondrial fluxes (Landau et al., 1993; Magnusson et al., 1991) . At 0900, the subjects were intravenously infused a bolus of [3,4-13 C 2 ]glucose (Browning et al., 2007) and [1,2-13 C 2 ]β-hydroxybutyrate and [3,4-13 C 2 ]acetoacetate followed by a 2-hr continuous infusion of these tracers to determine glucose (Browning et al., 2007) and ketone turnover rates (Satapati et al., 2008) respectively.
[3,4-
13
C 2 ]Acetoacetate was purchased as the ethyl ester and hydrolyzed under sterile conditions on the morning of the infusion as previously described (Bougneres and Ferre, 1987 hydroxybutyrate was added, and the volume was adjusted to 7.2 ml with saline before filtering through a 0.2 micron filter. At the end of the infusion, 60 ml of blood was drawn, centrifuged to isolate plasma, and aliquots frozen at -80ºC until further analysis.
IHTG Content -Planning images were obtained and localized 1 H-NMR spectra were acquired using a 3.0 Tesla ACHIEVA whole-body MR system (Philips Medical Systems, Best, The Netherlands) with subjects in the supine position. A 2 x 2 x 2 cm volume of interest was positioned in the right hepatic lobe of the liver, avoiding major blood vessels, intra-hepatic bile ducts, and the lateral margins of the liver. After the system was tuned and shimmed, spectra were collected using a combination of whole-body and SENSE torso coils for radio frequency signal transmission and reception and a STEAM sequence with inter-pulse delay Tr=1.6 s, spin echo time Te=14 ms, mixing time Tm=18 ms, 16 acquisitions, and 2048 data points over a 1,500-Hz spectral width. The IHTG content is expressed as a percent of the methylene groups resonance at 1.40 ppm referenced to the combined signal from both methylenes and water (Szczepaniak et al., 2005) .
Ketone turnover -As described previously, thawed plasma (~10 ml) was deproteinized with 70% perchloric acid and the supernatant passed through cation (H + ) resin and neutralized with LiOH (Satapati et al., 2008 ). The plasma extract was then lyophilized to ~500 µl, and 100 µl of D 2 O added for 13 C NMR analysis of multiplets on a 14T
spectrometer equipped with a 5 mm broad band probe tuned to 150 MHz to determine the plasma enrichments of the ketones (Satapati et al., 2008) . Acetoacetate resonances could not be quantified because of low concentration and/or enrichment so only analysis of β-hydroxybutyrate was performed. Enrichment of [1,2-13C]β-hydroxybutyrate was determined from the 13C NMR spectrum of plasma extracts (Satapati et al., 2008) and turnover was determined as the product of tracer dilution and infusion rate. This will provide a maximal estimation of ketone turnover (Bailey et al., 1990; Miles et al., 1986) . Other assumptions regarding the use of apparent ketone turnover as a measure of ketogenesis have been discussed (Satapati et al., 2008) .
Extrahepatic factors (pseudoketogenesis) may overestimate ketogenesis (Des Rosiers et al., 1990; Fink et al., 1988) . However, ketone turnover appears to match arterialvenous differences (Bailey et al., 1990; Miles et al., 1986) and genetic or pharmacological manipulation of hepatic fat oxidation in animal models (Satapati et al., 2008; Sunny et al., 2010) .
. Isotopomer Analysis of Glucose -After ketone analysis, plasma extracts were desalted by ion exchange chromatography and glucose was converted to diisopropylidene glucofuranose (MAG) (Burgess et al., 2003) . Deuterium and 13 C spectra were collected on each sample (Burgess et al., 2003) using a 14.1T spectrometer (Varian Instruments, Palo Alto, CA) equipped with a 3-mm broad band probe.
Ingestion of D 2 O results in deuterium enrichment of glucose during its synthesis.
Relative enrichment at H2, H5 and H6s were determined by 2 H NMR of MAG and the relative values were used to determine the fractional contribution of gluconeogenesis and glycogenolysis to endogenous glucose production (Burgess et al., 2005; Landau et al., 1995) . The fractional sources of glucose production were converted to absolute rates by multiplying the fractions by the endogenous glucose production determined from dilution of [3,4-13 C 2 ]glucose as measured by 13 C NMR of plasma glucose as elaborated previously (Browning et al., 2007; Burgess et al., 2005; Jin et al., 2004) .
Oral [U-13 C]propionate is taken up by the liver and enters the TCA cycle as [1,2,3-13 C 3 ]succinyl-CoA and yields a specific set of isotopomers in glucose which depend on the relative rates of gluconeogenesis, anaplerosis/cataplerosis, pyruvate cycling and TCA cycle flux (Landau et al., 1993; Magnusson et al., 1991) , which were decoded from the 13 C-spin multiplets of glucose (Jones et al., 1997) . The absolute rate of gluconeogenesis determined by 2 H NMR analysis was used to normalize these fluxes to absolute rates as previously described (Jin et al., 2004) .
Mass Spectrometry -As described previously (Bastarrachea et al., 2011) Figure S1 : A time course representation of the metabolic tests the subjects underwent following their first admission to CTRC. Following two weeks of the first admission, the subjects were readmitted back to CTRC at which time they underwent a 1 H MRS to determine their liver TG content and stable isotope infusion to determine rate of appearance of plasma non-esterified fatty acids.
